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criticized during the rulemaking
process. One criticism was that it
effectively required employers to
continue to implement controls when
the risk posed by a certain job was no
longer ‘‘significant.’’ Although OSHA
does not agree that the process placed
requirements on employers to act where
there was no significant risk, OSHA has
nonetheless eliminated the requirement
from the final standard in order to,
among other tings, avoid any
implication that employers must abate
hazards that are not significant.

Some commenters argued that OSHA
improperly relied on the BLS data for its
significant risk analysis because the data
include injuries and illnesses that are
only 1% caused by work. See Ex. 32–
78. These commenters miss the point
about OSHA’s significant risk analysis.
The appropriate question to be asked is
whether the BLS data accurately reflect
the risk faced by workers exposed to the
risk factors being regulated and whether
the standard will substantially reduce
that risk. As explained above, the BLS
data represent the best available
evidence on the magnitude of the MSD
problem in the United States today, and
thus on the significant risk faced by
workers from exposure to the ergonomic
risk factors at issue. The BLS survey is
a comprehensive one; it collects
workplace injury and illness data from
about 165,000 private industry
establishments. For the survey, selected
employers are required to provide
statistics on the total number of injuries
and illnesses recorded on the OSHA
Form 200, as well as information
describing the nature and causes of their
lost workday injuries and illnesses. The
information is provided in sufficient
detail to permit BLS to systematically
code each reported case and develop
estimates of the numbers and incidence
of each specific type of LWD injury and
illness for the United States as a whole,
by industry sector and by occupation.
The data provided reflect the employer’s
understanding of which cases are work-
related under current U.S. Department
of Labor recordkeeping guidelines.
OSHA is thus confident that the
reported cases of MSDs included in the
significant risk analysis accurately
reflect injuries caused by work.

OSHA has also taken a number of
additional steps to ensure that the risk
assessment and the significant risk
analysis have a tight nexus with the risk
factors being regulated and the structure
of the standard. As stated, OSHA only
included Nature of Exposure Event
categories in its risk assessment that
corresponded to the risk factors targeted
by the standard. Thus, the MSDs
experienced by workers as a result of

exposure to risks not covered by this
standard are not included in the Risk
Assessment. In addition, for the final
standard OSHA has conducted a
second, alternative analysis that
eliminated from the risk assessment
MSDs caused by exposure to risk factors
at levels below the screen. See Risk
Assessment discussion. This additional
analysis confirms OSHA’s conclusions
as to the risk faced by workers exposed
to the risk factors at issue and
demonstrates that the risk of developing
MSDs for workers exposed to risk
factors at levels meeting the screen is
alarmingly high and, without question,
significant.

One commenter argued that OSHA
has improperly considered ‘‘significant’’
risks that represent incident rates much
lower than those being targeted in the
Agency’s new enforcement plan. Tr.
10439 (NCR Corporation). The OSH Act
and past OSHA practice provide the
framework within which OSHA must
make its significant risk finding. Acting
within this framework and on the best
available evidence, OSHA has found
that a significant risk of material harm
currently exists for workers exposed to
the hazards regulated and that the
standard will substantially reduce that
risk. OSHA’s enforcement strategy, on
the other hand, is based on entirely
different principles. Because OSHA has
a limited enforcement budget, OSHA
targets its enforcement activities to
industries where the risk of harm is
particularly severe. OSHA engages in
comprehensive data collection in order
to determine where certain industries
fall within this prioritization scheme.
OSHA’s most recent enforcement
initiative focuses on relatively large
workplaces whose past experience
shows that hazards are likely to be
present. The principles used to support
OSHA’s enforcement efforts are very
different from the principles OSHA
must abide by in setting occupational
safety and health standards. For this
reason, it is entirely appropriate for
OSHA to apply different standards for
determining significant risk and
targeting its enforcement activities.

D. Conclusions
OSHA concludes, based on the

evidence discussed above and
elsewhere in the record, that the
scientific data are sufficient to
demonstrate that exposure to work-
related risk factors is associated with the
development of musculoskeletal
disorders of the upper extremities, back,
and lower extremities. Risk factors
identified from this body of literature
include repetitive motions; use of
excessive force; segmental vibration;

maintaining awkward postures of the
neck, wrists, arms, trunk, and lower-
extremities; and lifting, lowering,
pushing, carrying, and pulling loads of
excessive weight. Depending on the
specific combinations of risk factors
encountered in the workplace,
musculoskeletal disorders identified as
being work-related include carpal
tunnel syndrome (hand, wrist), trigger
finger (hand), De Quervains’ disease
(wrist), tendinitis (hand, wrist,
shoulder, ankle), epicondylitis (elbow),
rotator cuff tendinitis (shoulder and
neck), sciatica (lower back),
osteoarthritis (hip, knee), bursitis (knee),
and tarsal tunnel syndrome (foot).

The evidentiary base on which OSHA
relies in making these conclusions is
described fully in the Health Effects
section of the preamble. This evidence
is comprised of several hundred cross-
sectional, case-control, prospective, and
case series reports of working
populations in a variety of industrial
settings. Supplementing these reports is
a large body of scientific literature that
provides data on the mechanisms by
which exposure to these risk factors
causes musculoskeletal disorders; these
data demonstrate the biological
plausibility of the relationship between
exposure to workplace risk factors and
an elevated risk of MSD injury and
illness.

MSDs have been recognized as
compensable under virtually all State
workers’ compensation plans,
demonstrating that exposure to work-
related risk factors is already widely
recognized as a cause of
musculoskeletal disorders. Taken
together, OSHA believes that the
scientific and other evidence described
in the preamble to this rule constitute
an evidentiary base of unusual depth
and quality.

Accordingly, OSHA concludes that
musculoskeletal disorders associated
with workplace exposure to workplace
risk factors constitute material harm
under the OSH Act. Further, as
demonstrated by the evidence discussed
in Section B above, the data available to
the Agency demonstrate clearly that
workers in the occupations and
industries covered by the ergonomics
program standard are at significant risk
of experiencing a work-related MSD
over their working lifetime; for many
occupations and industries, they are at
significant risk of experiencing a work-
related MSD even in a single year of
work in their job.
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VIII. Summary of the Final Economic
Analysis and Regulatory Flexibility
Analysis

A. Introduction

OSHA’s Final Economic and
Regulatory Flexibility Analysis (Ex. 900)
addresses issues related to the costs,
benefits, technological and economic
feasibility, and economic impacts
(including small business impacts) of
the Agency’s ergonomics program rule.
The analysis also evaluates regulatory
and non-regulatory alternatives to this
rule.

This rule is a significant rule under
Executive Order 12866 and has been
reviewed by the Office of Information
and Regulatory Affairs in the Office of
Management and Budget, as required by
the executive order. In addition, this
economic analysis meets the
requirements of both Executive Order
12866 and the Regulatory Flexibility Act
(as amended in 1996). The complete
Final Economic and Regulatory
Flexibility Analysis has been entered
into the rulemaking docket as Ex. 900.
This Final Economic and Regulatory
Flexibility Analysis presents OSHA’s
full economic analysis and
methodology, as well as responses to
comments in the record on the
Preliminary Economic and Regulatory
Flexibility Analysis. The remainder of
this section of the Preamble summarizes
the results of that analysis.

The purpose of this Final Economic
and Regulatory Flexibility Analysis is
to:

• Identify the establishments and
industries potentially affected by the
rule;

• Estimate the benefits of the rule in
terms of the reduction in
musculoskeletal disorders (MSDs)
employers will achieve by coming into
compliance with the ergonomics
program standard and some of the direct
cost savings associated with those
reductions;

• Evaluate the costs, economic
impacts and small business impacts
establishments in the regulated
community will incur to establish
ergonomics programs to achieve
compliance with the standard;

• Assess the economic feasibility of
the rule for affected industries;

• Evaluate the principal regulatory
and non-regulatory alternatives to the
final rule that OSHA has considered;

• Present the Final Regulatory
Flexibility analysis for the ergonomics
program rule; and

• Respond to the findings and
recommendations made to OSHA by the
Small Business Regulatory Enforcement

Fairness Act (SBREFA) Panel convened
for this standard.

The Final Economic Analysis
contains the following chapters:
Chapter I, Introduction
Chapter II, Industrial Profile
Chapter III, Technological Feasibility
Chapter IV, Benefits
Chapter V, Costs of Compliance
Chapter VI, Economic Feasibility
Chapter VII, Economic Impacts and

Final Regulatory Flexibility Analysis
Chapter VIII, Assessment of Non-

Regulatory Alternatives.

B. Introduction and Industrial Profile
(Chapters I and II)

Data from the Bureau of Labor
Statistics (BLS) Annual Survey of
Occupational Injuries and Illnesses for
1996 shows that 626,000 U.S. workers
across all industries experienced
musculoskeletal disorders serious
enough to require time away from work
for recuperation in that year (Ex. 26–
1413). In addition to these lost workday
MSDs, OSHA estimates that, on average
across all of general industry, about two
times as many non-lost workday cases
involving work-related MSDs occur
every year in U.S. workplaces.

In some general industry sectors, lost
workday MSD rates reached 37 cases
per 1,000 full-time equivalent (FTE)
workers in 1996, and in many others,
annual incidence rates were greater than
10 per 1,000 FTE (Ex. 26–1413). If these
annual risks are converted into working
lifetime risks (assuming a 45-year
working lifetime), the risks of
experiencing a lost workday MSD faced
by general industry employees over the
course of their working life, based on
OSHA’s most conservative estimates,
range from 24 to 813 per 1,000 workers,
depending on the particular industry in
which the worker is employed (see the
Significance of Risk section of this
preamble). By any reasonable definition,
these risks of material impairment are
significant. Another indicator of the
significance of work-related MSDs to the
economy is the fact that employers
annually pay out, in direct workers’
compensation costs, between $15–$18
billion, or about 1 dollar of every 3
workers’ compensation dollars, for
MSD-related claims.

The extensive evidence available
clearly demonstrates that ergonomic risk
factors—such as repetitive motion,
force, awkward posture, and vibration—
are present in all types of general
industry workplaces, including small,
medium, and large workplaces. In
today’s workplace, the pace of work, the
specialization of work, and continued
reliance on unassisted manual handling
require many workers to apply

excessive force, perform too many lifts
and carries, and repeat similar motions
too often. Many studies cited in the
Health Effects section of the preamble
(Section V) to the final standard
demonstrate the presence of these risk
factors in the workplace, and many
biomechanical studies show the effects
on the soft tissues of the body of these
external forces: tissue damage,
pathophysiology, and outright disease.

Market mechanisms have been
inadequate to address these risks (see
the discussion in Chapter VIII of this
economic analysis). Although many
firms, and particularly larger firms, have
addressed ergonomic risk factors and
substantially reduced their MSD rates,
many firms have not. Approximately 60
percent of all general industry
employees continue to work in
establishments that have not yet
addressed ergonomic risk factors,
despite the widespread presence of
MSD hazards.

Because these characteristics of work
are not unique to the United States,
countries of every size and on every
continent are also experiencing
significant numbers of musculoskeletal
disorders among their workforces. Many
of these countries—ranging from the
United Kingdom and Sweden to
Pakistan, Ecuador, and South Africa—
have already established regulatory
requirements designed to address some
or all of the workplace risk factors
giving rise to these disorders. A table
summarizing the ergonomics rules and
guidelines issued by other countries and
organizations can be found in Chapter I
of this Final Economic Analysis.

The standard OSHA is issuing today
applies to general industry employers
and will also affect state and local
government entities or agencies in
OSHA’s State-plan States, except that
the following industries are exempt
from the scope of the final standard:
agriculture; maritime; and construction.
In addition, the standard does not apply
to railroad operations.

The final ergonomics rule is a
program standard, i.e., one that requires
employers whose employees experience
MSDs in jobs determined to be higher
risk jobs to implement a program that
includes the elements of any sound
safety and health (ergonomics) program.
These include management leadership
and employee participation, job hazard
analysis to identify musculoskeletal
hazards, the implementation of controls
to reduce the hazards identified,
training for employees and their
supervisors or team leaders in jobs that
have MSD hazards, management of
musculoskeletal disorders when they
occur, and regular evaluation of the
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1 Employers qualifying for and choosing to use
the Quick Fix provision of the standard do not have
to implement a program but may instead implement
controls and follow other procedures to address the
risk factors in that job alone.

program to ensure that it is functioning
as intended.

The final rule contains many features
that act to target the standard to the
most hazardous jobs; to limit the
compliance obligations of employers as
much as possible, consistent with
employee protection; and to permit
employers to adapt the required
program and its elements to the
conditions and circumstances of their
particular workplaces. Among the
standard’s flexible provisions are the
following:

• The programmatic design of the
standard itself, which requires
employers to establish a basic
framework with widely agreed-upon
elements but leaves employers free to
provide many of the establishment-
specific details;

• A two-step action trigger, which
requires the employer to take action
only if an employee has experienced an
MSD incident (one involving medical
treatment beyond first aid, days away
from work or on restricted work, or
signs or symptoms lasting 7 days or
longer) and that employee’s job is
determined to involve heightened
exposure to ergonomic risk factors;

• A Quick Fix provision, which
allows employers whose employees
have experienced only a few MSDs to
fix the problem job without having to
implement the entire program;

• Provisions that specify that the
employer is only required to implement
a program for those jobs meet the action
trigger, and then only to implement the
program in that establishment;

• A provision permitting employers
to use a variety of methods to conduct
job hazard analysis;

• A provision permitting employers
to demonstrate that they have met their
hazard control obligations in any one of
a variety of ways;

• A ‘‘grandfather’’ clause that permits
employers with effective existing
programs that contain the basic
elements of ergonomics programs and
that have been evaluated and shown to
be effective before the standard’s
effective date to continue to implement
their programs rather than the program
required by the standard;

• Provisions stating that an
employer’s obligation to maintain its
ergonomics program ceases for
employees and jobs once the job has
been controlled to levels below the
screen.

OSHA believes that the flexibility
afforded by the final rule will facilitate
compliance by employers of all sizes
and provide their employees with the
protections they need against the

ergonomic hazards that are so prevalent
in general industry workplaces today.

The standard being issued today
depends heavily on employee reporting
for its effectiveness. This is the case
because a report of an MSD or MSD
signs and symptoms is the trigger to
further action by the employer. Once an
employee has reported an MSD, or its
signs or symptoms, to the employer, the
employer must determine whether the
MSD (or signs or symptoms) meet the
standard’s definition of an MSD
incident. An MSD incident is defined by
the standard as a work-related MSD or
MSD sign or symptom that involves
persistent signs or symptoms (those
lasting for 7 or more consecutive days
since the time they were reported to the
employer), or that requires medical
treatment beyond first aid, one or more
days of restricted work, or one or more
days away from work. If the employee’s
report of an MSD is determined by the
employer to be an MSD incident, the
employer must then move to the second
prong of the standard’s action trigger: a
review of the employee’s job to
determine whether it involves
ergonomic risk factors (repetition, force,
vibration, awkward postures, or contact
stress) for durations that meet those
specified by the Basic Screening Tool in
Table 1 of the standard for that risk
factor. If the relevant risk factors in the
employee’s job do not meet the screen
in Table 1, the employer is not required
to take further action. In other words,
unless both parts of the action trigger
are met (the occurrence of an MSD
incident and the presence, in that
employee’s job, of risk factor(s) meeting
the screen), no ergonomics program is
triggered.

OSHA believes that the action trigger
in the final rule is a highly effective
targeting device because OSHA’s data
show that only about 37 percent of all
general industry jobs will meet the
screen, but that about two-thirds of all
lost workday MSDs reported to the BLS
annually occur in those jobs. Put
another way, the risk that an employee
will incur an MSD is about three times
greater in a job with risk factors that
meet the screen than in jobs that do not
have such risk factors.

The standard requires employers who
have jobs that meet the action trigger to
implement an ergonomics program for
that job and for all employees in the
same job within the establishment.1 The
program consists of the following
elements: management leadership,

employee participation, job hazard
analysis, employee training, MSD
management (called medical
management by many employers) and if
a hazard is found—hazard control and
program evaluation.

The final rule provides employers
with several different hazard
identification tools that they may use to
determine whether a job that meets the
screen does in fact pose an MSD hazard
to employees in that job. These tools
appear in two appendices (Appendices
D–1 and D–2) to the standard. OSHA
believes that a number of jobs that meet
the screen will subsequently be shown,
by a job hazard analysis, not to present
a hazard to employees. For example,
some jobs will have an ergonomic risk
factor, or a combination of risk factors,
at levels that meet the screen; however,
use of one of the hazard identification
tools in Appendix D, such as the Rapid
Upper Limb Assessment (RULA), may
show that the risk factors present in the
job are within the ‘‘acceptable’’ zone on
that tool.

The final rule permits employers to
use a variety of hazard identification
tools, which are included in appendices
to the standard. Employers may also
choose to rely for hazard identification
on the services of a safety and health
professional trained and experienced in
ergonomics; in addition, they may
choose to use any other reasonable
method that is appropriate to the job
and addresses the relevant risk factors.
If the job hazard analysis identifies MSD
hazards in the injured employee’s job,
the employer must then identify and
implement controls to reduce these
hazards.

The standard also permits employers
great flexibility in meeting their
obligations to control MSD hazards in
jobs that have been identified as posing
MSD hazards to employees. Employers
may fulfill their obligations by:

• Controlling MSD hazards (defined
as reducing the hazards to the extent
they are no longer reasonably likely to
cause MSDs that result in work
restrictions, or medical treatment
beyond first aid); or

• Reducing MSD hazards in
accordance with or to the levels
indicated by one of the hazard
identification tools used by the
employer in the job hazard analysis; or

• Reducing MSD hazards to the
extent feasible.

Employers who control their problem
jobs to one of these ‘‘endpoints’’ will be
considered to be in compliance with the
standard’s hazard control requirements.
OSHA believes that the range of control
obligation endpoints permitted by the
standard will ensure that employers will

VerDate 11<MAY>2000 21:17 Nov 13, 2000 Jkt 194001 PO 00000 Frm 00503 Fmt 4701 Sfmt 4700 E:\FR\FM\14NOR2.SGM pfrm08 PsN: 14NOR2



68764 Federal Register / Vol. 65, No. 220 / Tuesday, November 14, 2000 / Rules and Regulations

be able to control all of their problem
jobs.

Employers are also permitted by the
standard to use any combination of
engineering, work practice, and
administrative controls to meet their
control obligations, although personal
protective equipment may only be used
alone when other kinds of controls are
not feasible.

The standard’s requirements for MSD
management mandate that employers
provide employees who have
experienced an MSD incident in a job
meeting the action trigger with: access
to a health care professional; any work
restriction or removal from work
deemed to be necessary to allow the
injured body part to recover; and the
evaluation, management, and follow-up
of the MSD needed to facilitate the
employee’s recovery. In addition,
employers are required to maintain 100
percent of the wages, benefits, and
employment rights of employees placed
on restricted work to recover from an
MSD, and they must maintain 90% of
the wages, and all benefits and
employment rights, of employees
removed from work to recover. These
protections, termed ‘‘work restriction
protections’’ (WRP) by the standard,
must be maintained until the first of the
following occurs:

• An HCP determines that the
employee can never return to the former
job;

• The employee is able to return to
the former job without endangering his
or her recovery; or

• Ninety calendar days have passed.

As discussed at length in the
summary and explanation for paragraph
(r), OSHA has concluded that work
restriction protections are required to
encourage employees to come forward
to report their signs and symptoms and
to participate in the employer’s MSD
management program.

The standard also requires employees
in problem jobs to be trained, initially
and periodically, in the employer’s
ergonomics program and their role in it;
the MSD hazards present in their jobs;
the employer’s plan for controlling these
hazards; the use of these controls; and
ways of evaluating the effectiveness of
the controls selected. The training must
be provided in language that the
employee understands.

Employers must also evaluate their
ergonomics programs, or the relevant
part of their program, when they believe
that the program or one of its elements
is not functioning properly or that
operations in the workplace have
changed in a way that may increase
employee exposure to ergonomic risk
factors. In addition, program evaluations
must be conducted every three years, at
a minimum.

The standard requires employers with
11 or more employees to maintain
records of: Employee reports of MSDs
and MSD hazards (including employer’s
response to such reports), Job hazard
analyses, Controls implemented, Quick
fixes, Program evaluations, and Work
restrictions and HCP written opinions.
Required records must be accessible to
employees and their designated
representatives.

The standard provides a series of
extended compliance phase-in dates for
the various provisions of the standard.
These range from 9 months to 4 years,
depending on the particular provision.

Table VIII–1, based on data from
County Business Patterns for 1996,
shows the three-digit industries covered
by the standard and the number of
employees and establishments in each
covered industry within the general
industry sector (Ex. 28–2). Table VIII–1
also shows the estimated annual
incidence rates for all MSDs (lost
workday, restricted work, and non-lost
workday) for each industry. These
estimates do not include the number of
MSDs currently underreported that
OSHA believes will be reported once
the standard is in effect or the number
of reports of MSD signs and symptoms
that will qualify under the final rule as
MSD incidents. Together, these two
kinds of MSDs increase the number of
MSDs shown on Table VIII–1 by 50
percent. These rates differ from those
shown in the risk assessment section of
the Preamble because they include an
estimate of all MSDs, rather than lost
workday MSDs only, and because they
use County Business Patterns estimates
of industry employment in computing
MSD rates. Table VIII–1 shows that the
total MSD incidence rates in general
industry range as high as 1,448 per
10,000 workers (in Public building and
related furniture (SIC 253)). A total of
about 6.1 million establishments and
102 million employees are present in
general industry including state and
local government.
BILLING CODE 4510–26–P
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BILLING CODE 4510–26–C

C. Technological Feasibility (Chapter III)

Chapter 3 of the economic analysis for
the final ergonomics rule illustrates the
technological feasibility of controlling
MSD hazards in problem jobs in
accordance with the rule. The analysis
presented in this chapter demonstrates
that controlling MSD hazards is feasible
in the industry sectors included in the
scope of the rule.

OSHA has approached the analysis of
technological feasibility for the final
rule from four perspectives. The four
analyses for technological feasibility are:

• Risk factor analysis—This analysis
demonstrates the variety of methods
available for controlling the five risk
factors covered by the rule. Information
drawn from the rulemaking record
demonstrates how risk factors can be
controlled and how these controls can
achieve compliance with one or more of
the final rule’s compliance endpoints.

• Ergonomic program analysis—This
analysis demonstrates the feasibility of
implementing effective ergonomics
programs by identifying cases in the
rulemaking record where effective
programs, that have program elements
similar to or the same as those required
by the final rule, have already been
implemented.

• Model job analysis—This analysis
demonstrates how the risk factors
inherent in model jobs that represent
the highest rates of lost workday MSDs
according to BLS data can be controlled
in accordance with the final rule’s
compliance endpoints. This analysis
also presents a model job analysis for
video display terminal (VDT)
workstations.

• Industry-by-industry analysis—This
analysis demonstrates the broad
applicability of the available control
methods to virtually all of the covered
industries, as described by 3-digit SIC
codes.

Each of these analyses was performed
based on information contained in the
rulemaking record. These analyses
demonstrate that compliance with the
final rule including paragraphs (k)(1)(i)
and (k)(1)(ii) is technologically feasible
for most processes in most workplaces
most of the time.

Finally, controlling MSD hazards in
accordance with the final rule can be
accomplished (that is, is feasible)
because paragraph (k)(1)(iii) of the rule
states that employer is only required to
reduce hazards to the extent feasible.
OSHA expects that employers will
implement feasible controls in the
context of their own individual
workplace. This provision recognizes
that, while controlling MSD hazards to

one of the levels specified in paragraph
(k)(1)(i) or (k)(1)(ii) is feasible in the
majority of workplaces, hazard
reduction to those levels may not be
feasible under certain workplace
conditions at certain times.

D. Benefits Analysis (Chapter IV)
In its analysis of both the benefits and

costs of the final standard, OSHA has
estimated MSD rates based on BLS data.
However, as discussed in Chapter IV of
the Final Economic Analysis, there is
extensive evidence that MSDs are
underreported to the BLS. OSHA
estimates that there is at least one
unreported MSD for every MSD
reported to BLS on OSHA logs.
However, the final standard creates
incentives for employees to report MSDs
by providing work restriction protection
to employees. The final standard can
also be triggered by reports of persistent
symptoms. To account for these
differences, OSHA estimates that MSD
incidents will be reported at a rate 50
percent higher than current MSD rates
based on BLS data.

Most of the benefits of the final
standard will be generated when
employers fix their problem jobs and
thus reduce the number of covered
MSDs these jobs cause. Hazard
information, MSD management and
work restriction protection will also
generate benefits because they will
ensure that MSDs are identified and
treated early in their development, thus
preventing progression of the MSD to a
serious long-term disability. However,
OSHA has not found ways to calculate
the benefits of early detection, although
the Agency is aware that early reporting
and medical management have
substantial benefits that are similar to
those associated with preventive
medicine in general. For example,
Oxenburgh et al. (1985) compared two
groups of VDU operators (Ex. 26–1041).
In Group A, which did not report early
or receive medical management early,
22% of cases were at the second or third
stage by the time they sought medical
attention, compared with 8% at these
stages in Group B, which had been
made aware of the need to report early
and the value of prompt medical
management. The mean period of
absence for Group A workers was 33.9
days; only 25% of this group continued
to work (i.e., at alternate duty)
throughout the period of recuperation.
In Group B, however, the mean period
of absence from work was only 3.4 days,
and fully 80% of this group remained in
alternate duty throughout. The mean
number of alternate duty days was 91
days for Group A workers and 31.5 days
for those in Group B. The total amount

of time the average worker in Group A
lost, either to days away or alternate
duty, was 124.9 days; in Group B, this
figure decreased by 72%, to 34.9 days.

The final standard (and therefore this
economic analysis) is structured in such
a way that the number of jobs fixed in
any given year depends on the number
of MSD incidents reported that involve
workers in jobs that need to be
controlled, and the number of workers
OSHA estimates hold jobs that involve
the same physical work activities as the
job giving rise to the reported MSD. For
purposes of estimating the number of
jobs that will require control under the
final standard, OSHA used answers to a
Washington state survey indicative of
how many workers would be above the
compliance endpoint given in Appendix
D–1 (Ex. 500–41–3). This survey
showed that 37 percent of all workers
will be exposed at levels that meet the
screen, and thus that their jobs will
require job hazard analysis, medical
management and work restriction
protection. The survey also showed that
33 percent of workers will be above the
levels indicated by the hazard
identification tools in Appendix D–1,
and thus will require hazard controls.

Combining this data allowed OSHA to
estimate the number of jobs that would
be controlled and the resulting
reduction in the number of MSDs
projected as a result of the standard.
OSHA estimates that employers will be
required to fix almost 7 million jobs in
the first year the standard is in place,
and a diminishing number every year
thereafter. Over ten years,
approximately 18 million jobs will be
fixed. OSHA estimates that fixing these
jobs will reduce the number of MSD
incidents caused by these jobs by 50
percent per year (based on the
effectiveness rate reported in the Risk
Assessment section of this preamble) for
the next ten years (the time horizon of
this analysis). In the first 10 years, the
final standard is therefore projected to
avert approximately 2.3 million
currently reported MSDs and an
additional 2.3 million MSDs not
currently reported, for a total of 4.6
million MSDs averted. These estimates
reflect changes from the estimates in the
Preliminary Economic Analysis, which
are mainly the result of the inclusion of
the screen and clearly defined
compliance endpoints in the standard,
but are also the result of including
unreported MSDs in the analysis of
benefits. These changes to the standard
make the rule substantially more cost
effective then the proposal would have
been, because they reduce the number
of jobs to be fixed by 40 percent.
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OSHA estimates that the direct cost
savings associated with each currently
reported MSD, including the savings in
lost productivity, lost tax payments, and
administrative costs for workers’
compensation claims, are $27,700 and
$7,000 per MSD not currently reported
(1996 dollars). (The difference in the
dollar values assigned to these two
categories of MSDs is attributable to the
fact that OSHA assumes that the
currently unreported MSDs are much
less severe than those being reported.)
These direct cost savings do not
attribute a value or assign a monetary
cost to the pain and suffering of injured
or ill workers, losses to their families, or
losses of the worker’s ability to
contribute at home, and are thus
conservative estimates of these savings.
Based on this estimate of the direct cost
savings associated with each reported
MSD avoided, the annualized benefits
(using a discount rate of 7%) accruing
in the first ten years the standard is in
effect are estimated to be $9.1 billion
per year.

E. Costs of Compliance (Chapter V)
This chapter presents OSHA’s

estimates of the costs employers would
incur to comply with the ergonomics
program rule. The costs reported are
annualized costs measured in real 1996
dollars over the first 10 years the rule is
in effect. To calculate annualized costs,
non-recurring costs have been
annualized using a discount rate of 7
percent for an estimated life of 10 years.

The cost analysis does not account for
any changes in the economy over time,
or for possible adjustments in the
demand and supply of goods, changes
in production methods, investment
effects, or macroeconomic effects of the
standard. Taking account of all of these
effects could increase or decrease the
cost or benefit estimates presented here,
although the macroeconomic effects of
any rule whose costs are less than 0.05
percent of GNP are likely to be minimal.
OSHA believes that its approach, i.e., of
determining the benefits and costs of the
standard for industry as it is today, is
the least speculative and least
controversial way of presenting the
benefits and costs of the final standard.

OSHA relied on responses to a 1993
ergonomics survey (see Chapter V of the
Final Economic Analysis) of thousands
of general industry employers to
estimate the extent to which
establishments within the scope of the
standard already have implemented
ergonomics programs involving the
control of jobs. This current industry
baseline was taken into account in
calculating industry-by-industry and
size-of-establishment cost estimates, i.e.,
any costs employers have already
incurred, and any benefits they have
already accrued, to voluntarily
implement such programs have not been
attributed to the final rule.

Costs were calculated separately at
the three-digit SIC code level for all
industries. These industry-by-industry
cost estimates account for differences

among industries in terms of wage rates,
turnover, baseline rates of compliance,
and the MSD rate for the industry. To
facilitate analysis of the impacts of the
final rule on small businesses, costs
were calculated separately for each of
three size classes of establishments. The
Final Regulatory Flexibility Analysis
(Section VIII. H. of this Preamble)
provides a detailed summary of OSHA’s
unit cost estimates for each element of
the standard.

OSHA estimates that the annualized
costs to society of the final standard will
be $3.9 billion per year. (All costs are
expressed as 1996 dollars and
annualized using a 7 percent discount
rate and a 10-year annualization period.)
Table VIII–2 shows the costs of the final
ergonomics standard, by major
provision of the standard. Costs are
considered in two parts: costs to society
and costs to employers. This distinction
is necessary because the costs associated
with the standard’s work restriction
protection provisions represent a cost to
employers, but not to society as a whole.
Table VIII–2 shows that the total
estimated costs to society for the private
sector are $3.4 billion per year, while
estimated costs for all affected parties,
including state and local governments,
are $3.9 billion per year. Estimated costs
to employers in the private sector as a
whole are $4 billion per year, and to all
affected sectors are $4.5 billion per year.
BILLING CODE 4510–26–P
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2 OSHA estimated productivity impacts by
determining the average percentage reduction from
gross costs caused by productivity in a set of
examples of ergonomic interventions. Please see the
Final Economic Analysis, particularly Tables V–17
through V–19, for details.

The programmatic elements of the
standard have annualized costs of $2.2
billion. In addition, the provision
requiring employers to control jobs that
have been found to have MSD hazards,
has costs of $1.3 billion per year. Four
of the industries covered by the
standard have costs of more than $100
million per year: hospitals (SIC 806);
eating and drinking places (SIC 581);
trucking and courier services (SIC 421)
and grocery stores (SIC 541).

Estimates of the costs of job controls
are presented as net costs, because
OSHA has taken the benefits employers
often accrue from productivity
improvements associated with job
controls as offsets to the costs of job
control. OSHA estimates that the labor
savings (productivity improvements)
provided by the job controls the
standard will require will amount to
approximately $700 million per year in
annualized savings.2 OSHA believes
that many ergonomic interventions
improve productivity, either because
they reduce employee fatigue and
relieve muscle pain (which means that
the employee will do more work in less
time), or because they involve
automating portions of jobs in ways that
can be expected to improve
productivity. In addition to such direct
effects on productivity, ergonomic
interventions frequently offset the
employers’ cost for controls by :

• Reducing absenteeism because a
worker is less likely to take time off to
recover from muscle soreness, fatigue,
etc.;

• Reducing turnover, particularly
since new hires are more likely to find
an ergonomically designed job within
their physical capacity;

• Improving product quality because
fewer errors are made when processes
are more mechanized and demand less
physical effort.

These positive productivity impacts
are attested to by the experience of
many employers (see the productivity
tables in Chapter V of the Final
Economic Analysis). OSHA’s 1993
ergonomics survey of general industry
employers found that 30 percent of
those employers who had implemented
ergonomics controls reported that their
ergonomics programs had had
measurable positive impacts on
productivity. On average, these
employers (including the few employers
who reported that their controls had
negative impacts on productivity)

reported a weighted average
productivity improvement of 7 percent
per ergonomic intervention. The cost
estimates presented in this Final
Economic Analysis differ appreciably
from those presented in the Preliminary
Economic Analysis. These changes are
described in greater detail in Chapter V
of this final analysis, but the most
important changes and the reasons for
them are the following:

• The inclusion of a clearly defined
action trigger in the final standard has
served to significantly reduce the costs
of the standard. In the preliminary
economic analysis, OSHA assumed that
all MSDs in jobs that had not yet been
fixed would require job controls and
other actions as appropriate. Under the
final rule (and thus in this final
analysis), many reports of MSDs will
not trigger further action because they
would not meet the standard’s screen.
Thus the screen serves to significantly
reduce the costs of the standard.

• In order to ensure that the economic
analysis reflects the costs associated
with implementing ergonomics
programs in practice, the costs for most
program elements have been revised
upward to account for the extensive
comments in the record on the
experience of firms that have
implemented ergonomics programs. On
the other hand, the estimated costs to
general industry employers in
establishments that do not have MSDs
have been reduced, since the final
standard, unlike the proposal, no longer
has a requirement for all establishments
with manufacturing or manual handling
jobs to have a basic program.

• Work restriction protection (WRP)
costs are substantially reduced overall,
although the per-case costs have been
increased. The overall decrease in WRP
costs is a result of the reduced length of
WRP coverage (from 6 to 3 months) and
the effects of the screen; WRP will only
be paid under the final rule to workers
in jobs that meet the action trigger. In
addition, OSHA agrees with comments
in the record pointing out that OSHA’s
preliminary WRP cost estimates did not
accurately reflect the full costs to the
employer of WRP wage replacement,
and the final WRP costs have been
adjusted accordingly.

• OSHA’s cost estimates in the final
rule also take account of the increase in
the number of MSDs the Agency
believes will be reported to employers
as a result of the encouragement to
report provided by WRP and the
inclusion of persistent signs and
symptoms in the standard’s definition of
an MSD incident.

OSHA has not significantly changed
its estimates of the unit costs of job

controls since the proposal. OSHA
believes, after a review of the comments
and cost estimates in the record and an
analysis of the controls needed to
achieve the final rule’s endpoint, that its
initial costs-of-control estimates are
reasonable.

F. Economic Feasibility (Chapter VI)
The OSH Act requires the Agency to

set standards that are feasible, both
technologically and economically. To
demonstrate that a standard is feasible,
the courts have held that OSHA must
‘‘construct a reasonable estimate of
compliance costs and demonstrate a
reasonable likelihood that these costs
will not threaten the existence or
competitive structure of an industry’’
[United Steelworkers of America, AFL–
CIO–CLC v. Marshall (the ‘‘Lead’’
decision)], 647 F2d 1189 (DC Cir. 1980).

OSHA’s analysis of economic
feasibility was conducted on an
establishment basis. For each affected
industry, estimates of per-establishment
annualized compliance costs were
compared with per-establishment
estimates of revenues and per-
establishment estimates of profits, using
two worst-case assumptions about the
ability of employers to pass the costs of
compliance through to their customers:
The no cost passthrough assumption
and the full cost passthrough
assumption. Based on the results of
these comparisons, which define the
universe of potential impacts of the
ergonomics program standard, OSHA
then assessed the final standard’s
economic feasibility for establishments
in all covered industries.

OSHA assumed that the
establishments falling within the scope
of the final standard had the same
average sales and profits as other
establishments in their industries. This
assumption is reasonable because there
is no evidence suggesting that the
financial characteristics of those firms
whose employees experience MSD
incidents are different from firms that
do not have such incidents among their
workforce. Absent such evidence,
OSHA relied on the best available
financial data (those from the Bureau of
the Census (Ex. 28–6) and Robert Morris
Associates (Ex. 502–69)), used
commonly accepted methodology to
calculate industry averages, and based
its analysis of the significance of the
projected economic impacts and the
feasibility of compliance on these data.
For this Final Economic Analysis,
OSHA averaged profit data for the four
years 1995 to 1998 rather than using a
single year’s data. Because industry
profit can show major year-to-year
variance, this modification assures that
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the results of the analysis will not
depend on a single unusually bad or
good year for an industry,

The analysis of the potential impacts
of the ergonomics program standard on
before-tax profits and sales shown in
Table VIII–3 is called a screening
analysis because it simply measures
costs as a percentage of pre-tax profits
and sales under the worst-case
assumptions discussed above, but does
not predict impacts on these before-tax
profits or sales. The screening analysis
is used to determine whether the
compliance costs potentially associated
with the final standard could lead to
significant impacts on all
establishments. The actual impact of the
final standard on the profit and sales of

establishments in a given industry will
depend on the price elasticity of
demand for the products or services of
establishments in that industry.

Table VIII–3 shows that the potential
impacts of the final standard on average
industry profits are small, even under
the worst-case scenario of no cost
passthrough. For all industries as a
whole, annualized compliance costs are
0.5 percent of profits. Compliance costs
do not exceed 5 percent of profits in any
industry.

Based on the data for establishments
in all industries shown in Table VIII–3,
OSHA concludes that the ergonomics
program standard is economically
feasible for the establishments covered
by the standard. OSHA reaches this

conclusion based on the fact that, even
under the worst case scenario of full
cost passthrough, impacts on average
industry revenues are only 0.02 percent
and under the worst case scenario of no
cost passthrough, impacts on average
profits are only 0.5 percent, with no
industry having impacts on profit of
greater than 5 percent.

OSHA’s Final Economic Analysis also
examined impacts for those
establishments most likely to be affected
by the standard as a result of having
MSD hazards, and found the standard
was feasible for these establishments as
well. (See Chapter VI of the Final
Economic Analysis)
BILLING CODE 4510–26–P
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G. Economic Impacts

To identify possible economic
impacts, OSHA compared annualized
costs to revenues and profits for all
covered establishments, for small
entities defined as small using Small
Business Administration (SBA) size
criteria, and for all small entities with
1–19 employees (Ex. 28–3). Costs were
annualized over ten years, including the
costs of controlling all of the MSDs
projected to occur in the facility over
that time period.

OSHA analyzed the impacts of the
final standard’s annualized compliance
costs on small entities in each 3-digit
SIC industry. The results of this analysis
are shown in Tables VIII–4 and VIII–5.
OSHA’s procedures call for the agency

to conduct a Final Regulatory Flexibility
Analysis if, in any affected sector, the
impact of the annualized compliance
costs exceeds 1 percent of revenues or
5 percent of profits for a substantial
number of small entities. As Table VIII–
4 shows, in no 3-digit industry do the
expected costs of compliance exceed 1
percent of revenues. However, the
impact of the compliance costs exceeds
5 percent of profits for 1 industry, SIC
315, leather gloves and mittens.

Focusing on very small
establishments, Table VIII–5 shows that
no 3-digit industry has estimated costs
that exceed one percent of average
revenues. The table also shows that in
no industry do impacts on profits
exceed 5 percent.

However, OSHA analysis in Chapter
VII of the Final Economic Analysis
shows that some small entities and very
small entities in the most affected class,
those finding MSD hazards, would have
compliance costs exceeding 5 percent of
profits.

OSHA prepared an Initial Regulatory
Flexibility Analysis as a follow up to
convening a Small Business Regulatory
Enforcement Fairness Act (SBREFA)
Panel (the report of the Panel is in the
docket of this rulemaking as Ex. 23).
Based on the finding that in some
industries the most affected small
entities would have compliance costs
exceeding 5 percent of profits, OSHA
prepared a Final Regulatory Flexibility
Analysis, a summary of which is
presented in the next section.
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3 The Regulatory Flexibility Act states that a
Regulatory Flexibility Analysis need not contain all
of the above elements in toto if these elements are
presented elsewhere in the documentation and
analysis of the rule. The Regulatory Flexibility
Analysis should, however, summarize where these
elements can be found elsewhere in the rulemaking
record.

H. Summary of the Final Regulatory
Flexibility Analysis

The Regulatory Flexibility Act, as
amended in 1996, requires that a Final
Regulatory Flexibility Analysis (FRFA)
contain the following elements: 3

(1) a succinct statement of the need
for, and objectives of, the rule;

(2) a summary of significant issues
raised by public comments on the Initial
Regulatory Flexibility Analysis (IRFA), a
summary of the assessment of the
Agency of the issues, and a statement of
any changes made in the proposal as a
result of the comments;

(3) a description and estimate of the
number of small entities affected by the
final standard, where possible;

(4) a description of the reporting,
recordkeeping, and other compliance
requirements of the rule, including an
estimate of the classes of small entities
which will be subject to the
requirements, and the type of
professional skills necessary for the
preparation of the report or record; and

(5) a description of the steps the
Agency has taken to minimize the
significant economic impact on small
entities consistent with the stated
objectives of the applicable statutes,
including a statement of the factual,
policy, and legal reasons for selecting
the alternative adopted in the final rule
and why each one of the other
significant alternatives to the rule
considered by the Agency which affect
the impact of the small entities was
rejected.

In addition, a Final Regulatory
Flexibility Analysis must contain a
description of any significant
alternatives to the proposed rule that
accomplish the stated objectives of the
applicable statute (in this case the OSH
Act) and that minimize any significant
economic impact of the proposed rule
on small entities. This section
summarizes OSHA’s Final Regulatory
Flexibility Analysis. The full analysis,
including responses to comments on the
IRFA and a discussion of alternatives, is
provided as part of the Final Economic
and Regulatory Flexibility Analysis,
which is Ex. 900 in the Docket.

1. Description of the Reasons for
Agency Action. OSHA is issuing a final
Ergonomics Program Standard to
address the significant risk of employee
exposure to ergonomic risk factors in
general industry workplaces. Exposure

to ergonomic risk factors on the job
leads to MSDs of the upper extremities,
back, and lower extremities. Every year,
nearly 600,000 MSDs that are serious
enough to cause time off work are
reported to the Bureau of Labor
Statistics by employers, and evidence
suggests that an even larger number of
non-lost worktime MSDs occur every
year. The purpose of this standard is to
reduce the number and severity of
MSDs caused by exposure to risk factors
in the workplace.

2. Significant issues raised by public
comments on the Initial Regulatory
Flexibility Analysis (IRFA), an
assessment of the issues, and changes
made in the proposal as a result of the
comments. Relatively few commenters
provided comment on the Initial
Regulatory Flexibility Analysis.
However commenters did raise many
issues relevant to the regulatory
flexibility analysis. Some of the
principal issues raised by public
comments that have special relevance to
regulatory flexibility analysis, and
OSHA’s responses to them, are
summarized in the remainder of this
section.

Many commenters referred to an
estimate attributed to SBA that the costs
of complying with the proposal would
be 2.5 to 15 times higher than the
Agency’s estimate (see, e.g., Tr. pp.
7767–7768, pp. 5730–5731, pp. 16005–
16006, p. 9975, pp. 15668–15669, 30–
2047. 30–3811, 30–2056, 30–238, 31–
326, 31–326, 30–2058). While OSHA
does not agree with that estimate, OSHA
has revised the rule in a variety of ways
to make it less costly to small
businesses. The introduction of a two
part action trigger will have the effect of
significantly decreasing the number of
jobs small businesses will need to
address through a full ergonomics
program or a quick fix. OSHA has also
increased its estimates of many of the
unit costs for activities required in
response to comments from businesses
of all sizes and SBA.

Many small businesses were
concerned about would be the necessity
of hiring consultants or ergonomic
experts (which the standard does not
require) (see, e.g., Exs. 30–2993, Tr. p.
15586, Exs. 30–3849, 30–3166, 30–4334,
30–3167, 30–2993, Tr. pp. 14934, 30–
3231, Tr. pp. 16935–16936). OSHA has
increased its estimate of the time that
managers will need to understand how
to implement ergonomics programs, but
continues to believe that, with adequate
training, ergonomic consultants will be
needed for only 15 percent of all
problem jobs.

Some commenters were concerned
about the differing impact of the final

standard on large and small employers.
‘‘Smaller businesses unlike large
corporations do not maintain positions
for health and safety officers * * *
many small businesses will be forced to
obtain consultations and assistance from
an outside firm’’ (Tr. pp. 9195–9196). Or
that small businesses ‘‘do not have
means to hire’’ experts such as
ergonomists, engineers, and doctors (Tr.
pp. 9258–9259), a statement that was
repeated by many commenters from
small businesses. Many small
businesses also stated that the
complexity of the standard and
specialized skills necessary for job
hazard analysis or job controls would
make compliance difficult. ‘‘The vast
majority of small businesses * * * lack
the safety and health expertise
necessary to interpret the complex
standard’’ (Ex. 30–4843). Other
commenters found the standard and
ergonomics too technical, too complex,
or beyond their abilities (e.g., Exs. 30–
4334, 30–1545, Tr. pp. 12770–12771,
15564–15566). OSHA agrees that the
standard may have greater impacts on
small businesses than on large
businesses. However, as Chapter VII of
the final economic analysis
demonstrates, the standard is
economically feasible even for very
small businesses and will reduce
significant risk to small entity
employees. Furthermore, in the long
run, the standard will lead to significant
reductions in the costs of workers’
compensation and other injury related
costs for many small employers.

In terms of the regulatory approach of
the proposal, some small business
commenters urged the Agency to
provide a specification type of standard.
‘‘Small businesses * * * often cannot
deal with that type of flexibility
[referring to controlling hazards] and so
prefer certainty’’ (Tr. pp. 6202–6206).
‘‘What OSHA failed to do in the
proposed standard is give the specific
steps that a small business owner must
take to prevent MSDs. The proposed
standard only gives small businesses a
process for how they should develop
their own solutions to the MSD
problem’’ (Ex. 30–1897). ‘‘Small
businesses prefer certainty which rule
[sic] unfortunately does not provide’’
(Tr. pp. 6202–6206). In developing the
final rule, OSHA has tried to retain the
flexibility that will reduce costs to many
small employers, while adding clarity to
many provisions. Particularly the use of
the screen as part of the action trigger
and the optional safe harbors for
determining compliance should
significantly simplify compliance for
the small employer.
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3. An estimate of the number of small
entities affected by the final standard.
OSHA estimates that there are 4.75
million small establishments in general
industry affected by the rule. The final
standard covers an estimated 4.2 million

very small entities (i.e., those employing
fewer than 20 employees).

4. Reporting, recordkeeping, and
other compliance requirements of the
rule, including an estimate of the
classes of small entities which will be
subject to the requirements and the type
of professional skills necessary for the

preparation of the report or record.
Table VII–6 summarizes the compliance
requirements of the rule, which types of
small entities they apply to, the
expected burden requirements, and the
types of professional skills needed.
BILLING CODE 4510–26–P
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